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Work Order ID 
j04851 


,1ii/1'-]]-/3 
11:2(,:07 AM 
*1 
4R!11* 
Page I 


""01 10: 
03490-5 


Revision 10: 


Item Name: 
Cross Bolt Spacer 


Start 
Datc: 
7/22/13 


Rcquired 
Date: 8/05/13 


Reference: 


Start Qty: 
60.00 


Req'd Qty: 60,00 


Acccpt 


*R()* 
*R()* 


*NQ00040100* 


Cust Item 10: 


I Customer: 


Sctup 
Start *N~ 1* 


Stop *N~?* 


Run 
Start 
*NR1* 
Date: 
Stop 
*NR?* 
Date: 
._--~. 
Tool/\) 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qtv 
Qty 
Number 
Stamp 
,---- 


0,00 


Set Upl 
Run Hours 


'_--OO~-- 
-~ 


<)~ 
) ')IO+I'~ 
~-~ 


Date: I't"p'1-U-- Tooling: 


Date: 
SPC (YIN): 


Memo 


I-TURN 
AS PER FOLIO FA630 & DWG 03490 
FOLIO REV, 
DWG REV, 
e 
2-DEBURR AS REQUIRED 


Hardingc eNC LATHE SMALL 


Operation 
Descrjption 


Revision Nbr 


Rev A 


Process 
Plan: 
,Mt..J' 


QC:_ 


Approvals: 


*1f1f1* 
Hardingc 


Hardinge CNC Lathe Small 


Seq uenee /\)1 
Work 
Center 
/\) 


Draw Nbr 
I 
, 03490 


100 


110 
*11 f1* 
QC 


Qual ity Control 


Qe2-lnspect 
parts off machine FAI/FAIB 


Memo 


0,00 


0,00 


120 
*1 ?f1* 
QC 


QCS- Inspect parts - second check 


Memo 


0,00 


0,00 
r s.-1-3£} 
.61 _.ek -.- 


Quality 
Control 


,""• 


I 


~ 


• 
• 
DQA: 
Date: 
---- 
-------- 
NCR: 
Yes / 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 
QAClosed: 
Date: 


Work Order: 
DISPOSITION 
AGAINST DEPARTMENT/PROCESS 
~~,.~ 
""~'"b'~,ro~,",.~ 
W'WM~ '""~'""'~ 
Part No. 
Scrap 
Machining 
Small Fab 
Prod. Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work Order Update 
Large Fab 
Composite 
Supplier 


Root 
Description of work order update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
- 
Equip/Tooling - 
Operator - 
Material 
I-- 
Setup 
I- 
Other 
I- 
Process 
I- 
Supplier 
- 
t.~••• 
Training 
- 
Unapproved 
FAULT CATEGORY 


undin.!...Gear 
- 
General 
- 
r- 
Bending 
~ 
Bend 
Grain 
Ovalized 
~""'""frO'~' 
- 
- 
I- 
Centre Not Concentric 10 O/S 
~ 
BOM/Route 
Hardware 
Over/Under tolerance 
Temperature/Cure 
- 
- 
I- 
- 
Cracks 
~ 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
- 
I-- 
- 
Crushed/Crimped 
- 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
- 
I-- 
- 
Cuffs 
- 
Contamination 
- 
Maintenance 
Part Moved 
I-- 
HeatTreal 
Countersink 
Mislabeled 
Positioned 
Wrong 
, 
- 
•..... 
- 
I-- 
nOther 
-~ 
- 
Inspection 
Strip in Tube 
- 
Cut Too Short 
- 
Misread 
Power Loss/Surge 
'-- 
- 
Ripplesin Bend 
- 
Drill Holes 
- 
Offset 


f- 
Torque 
Waves 
in Extrusion 
- Drawing 
I- 
Out of Calibration 


f- 
Turning Sequence 
- 
Finish 
I-- Out of Sequence 


Wave/Twist 
in Tube 
Folio 
Outside 
Dimensions 


H:/FORMS/Quality 
Assurance\approved QA/NCRWO Rev G 


c 


• 
• 


Work Order JI) 
104851 


.11/11'-2]-13 11:2n:1Ii 
AM 


Cross Boll Spacer 


Start Date: 
7/22/13 


Required 
Date: 8105/13 


Reference: 


Item 10: 


Revision 
II): 


Item Nmllc: 


D3490-5 


Start Qt)': 
60.00 


Req'd Qty: 60.00 
*RO* 
*RO* 


AccCpl 
*1 ffi4R!=) 1* 
I 
*Nqnnn4n1 nn* 
! 


Cust Item Il}: 


Customer": 


Setup 
Start 


Stop 


Page 2 


*N~1* 
*N~?* 


Reject 
Qty 


*NR1* 
*NR?* 


Approvals: 


Sequeoce /01 
Work Ceoter 
ID 


125 


Process Plan: . 


QC: 


Operation 
Description 


Date: 


Date: 


Tooling: 


SPC (YIN): 


Set Upl 
Run Hours, 
0.00 


Dale: 


Date: 
t 
To~i-ID--T~ol 
# 
Plan 
Code 
Accept 
Qty 


Run 
Starl 


Stop 


Reject 
Number 
Insp. 
Stamp 


*1 ?&\* 
Skidtubcs 


Skidtubes 


130 
*1 ~()* 
Packaging 


Packaging 


140 


Memo 


Clean space~~ \}'ith Ultra Aluminum 
Cleaner 
Batch: 
!jJT;". 
-~TI----- 


rdc~tifyas ~r dwg & Stock LOC<ltion:---W. 


Memo 


u"'STOCK 
IN SKIDTUBE CELL"'''' 


QC21- 
Final Inspection 
- Work Order Release 


0.00 


0.00 


0.00 


0.00 
*1.1()* 
QC 


Quality Control 
Memo 
0.00 


NCR: 
Yes / 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


DQA: 
Date: 
---- 
-------- 


QA Closed: 
Date: 


Work Order: 
DISPOSITION 
AGAINST DEPARTMENT/PROCESS 


"w,,<~ 
'"'"'""'~ ,ro"ru",~ 
W'~'M~ 
'''';0''';o,~ 
Part No. 
Scrap 
Machining 
Small Fab 
Prod. Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work Order Update 
Large Fab 
Composite 
Supplier 


Root 
Description of work order update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
I- 
Equip/Tooling f- 
Operator 
f- 
Material 
f- 
SEtup 
f- 
ather 
- 
Process 
- 
Supplier 
- 
Training 
- 
Unapproved 
FAULT CATEGORY 


Landing Gear 
~ 
General 
~ 
r- 
. 
~ 
Bending 
f- Bend 
f- Gram 
Ovalized 
~'''''w••"'~. 
- 
I- 
Centre Not Concentric to OIS 
f- BOM/Route 
Hardware 
I- 
Over/Under tolerance 
Tem peratu re/Cure 
- 
f- 
Cracks 
I- 
Broken/Damaged 
Inspection 
Incomplete 
I- 
Part Incorrect 
Weld 
- 
f- 
Crushed/Crimped 
I- 
Burrs 
Instructions 
Incomplete/Unclear 
I- 
Part Lost/Missing 
Wrong Stock Pulled 
- 
f- 
- 
Cuffs 
I- 
Contamination 
Maintenance 
I- 
Part Moved 
I- 
- 
Heat Treat 
I- Countersink 
Mislabeled 
I- 
Positioned 
Wrong 


nOther 
I- 
- 
Inspection 
Strip in Tube 
I- Cut Too Short 
Misread 
L- Power Loss/Surge 
I- 
- 
Ripplesin Bend 
I-- Drill Holes 
f- Offset 
- 
Torque 
Waves 
in Extrusion 
I-- Drawing 
f- Out of Calibration 


Turning 
Sequence 
Finish 
Out of Sequence 
- 
I-- 
I- 
Wave/Twist 
in Tube 
Folio 
Outside 
Dimensions 


H:/FORMS/Quality 
Assurance\approved 
QAjNCRWO 
Rev G 


,. 


Pil:klist 
Print 


./IIII<'c-/3 
//:26: /1) AM 


Work 
Onlel'll): 
I04X51 


P:lrcnt 
Item: 
D3490-5 


Parent 
Item Name: 
Cross Bolt Spacer 
*104R~1* 
*n~4qO-~* 


Start 
Dale: 
7/22/13 


Start Qty: 60.00 


Pag\: I 
./ 
( 


Required 
Date: 8/05/13 


~lcquircd Qt)': 60.00 


Comments: 
IPP Rc,,:A 
New JSSllC 06-03-03 
JLM 


Component 
Item ID/ 
Item Name 


M606IT6T0.312SW.05 
8 


Replacement 
Item ID 
Mfg/ 
Purch 


Purchased 


Bin 
Primary 
Item 
Location 


No 


Last 
Location 
I~outc 
i 
Seq ID 


100 


Unit of 
Measure 


f 


Qtyon 
Band 


312.7780 


Qly I}er Kit 


0.266 


Total 
Qty 


16.8 


Qty 
Issued 
Date 
Jssucd 
Status 


*MROR1TRTO~1?~W O~R* 
ALUM TUBE 
.3125 x ,OSS"", 


MATOl3 


119678 


121910 


122541 


123289 


125519 


m126349 


12LQ!Y 


312.778 


2.622 


16.6 


4.685 


5.924 


78.947 


204 


Loc Code 
** 


NCR: 
Yes / 
No 
WORK ORDER NON-CONFORMANCE 
/ UPDATE 
. 
-, 


DQA: 
. 
Date: -------- 


QAClosed: 
Date: 


DISPOSITION 
AGAINST DEPARTMENT/PROCESS 
Work Order: 
'~"~ 
";,.'""'~ ~~"""'~ 
W",,, '''~ 
"''"''';"'~ 
Part No. 
Scrap 
Machining 
Small Fab 
Prod_ Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work Order Update 
Large Fab 
Composite 
Supplier 


Root 
Description of work order update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
I-- 
. 
Equip/Tooling I- 
Operator 
I- 
Material 
- 
Setup 
- 
Other 
- 
Process 
- 
Supplier 
- 
Training 
- 
Unapproved 
~L}. 


FAULT CATEGORY 


l.<Indin..!. Gear 
General 
~ 
~ 
~ 
Bending 
Bend 
Grain 
I- Ovalized 
~"'""""o_ 
- 
f.:- 
f-- 
Centre Not Concentric to O/S 
BOM/Route 
Hardware 
I- Over/Under tolerance 
Temperature/Cure 
- 
f-- 
f-- 
Cracks 
Broken/Damaged 
I- 
Inspection 
Incomplete 
I- 
Part Incorrect 
Weld 
- 
f-- 
Crushed/Crimped 
Burrs 
I- Instructions Incomplete/Unclear 
I- Part Lost/Missing 
Wrong Stock Pulled 
- 
f-- 
Cuffs 
Contamination 
I- Maintenance 
I- Part Moved 
- 
f-- 
Heat Treat 
Countersink 
I- Mislabeled 
I- 
Positioned 
Wrong 


nOther 
- 
f-- 
Inspection Strip in Tube 
Culloo 
Short 
I- Misread 
L.... Power Loss/Surge 
- 
f-- 
Ripplesin Bend 
I- Drill Holes 
I- Offset 
- 
Torque 
Waves 
in Extrusion 
I- Drawing 
I- 
Out of Calibration 
-- 
Turning 
Sequence 
I- 
Finish 
I- Out of Sequence 


Wave/Twist in Tube 
Folio 
Outside 
Dimensions 


H:/FORMS/Quality 
Assurance\approved ONNCRWO 
Rev G 


DART AEROSPACE 
LTD 
Work Order: 
If! YI1S / 


Description: 
Crossbol! Spacer 
Part Number: 
03490-5 


Inspection DWQ:D3490 
Rev: A 
PaQe1 of 1 


FIRST ARTICLE INSPECTION CHECKLIST 
0 First Article 
D 
Prototype 


Drawing 
Actual 
Method of 
Tolerance 
Accept 
Reject 
Comments 
Dimension 
Dimension 
Inspection 


3.085 
+0.030/-0.000 
'S,e::.'1l.\ 
~ 
~- 
('}-j 
VPr>,_ 
. 
0050 x 45° 
+/-0.010 x 0.5' 
"'"So)/ 
<J S" 
~ 
{, 
'\ 


00.313 
+0.006/-0.001 
.""\2- 
~--.... 
II 
I) 


0.058 
+/-0.010 
'-.j 
/I 
M 
uos1 


- 
_ ...•._. 
.- 
-' 
_. 


. - 


, 


"- 
",f>...'> 
'\ 


Measured by: 
"f/!!'"- ~ ~ 
Audited by: ~-\\.. 
Prototype Approval: 
N/A 
L_ 
Date: J)/crt/3D 
Date: ( '\ -1-- '1.0 
Date: 
N/A 


• 


• 


Rev 
Date 
Chan e 
A 
06.09.01 
New Issue 


H:\FORMS\Quality 
Assurance\approved 
QA\FAI revD 


DQA: 
Date: 


WORK ORDER NON-CONFORMANCE I UPDATE 
'''ART 
AEROSPACE 
QA Closed: 
Date: 
Work Order update only n 


DISPOSITION 
AGAINST DEPARTMENT/PROCESS 
Work Order: 
"'''k~ 
Sk;'~'"b'~',"'""b'~ 
W",,, "'~ 
'"';""d"'~ 
Part No. 
Scrap 
Machining 
Small Fab 
Prod. Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Suspected Unapproved 
Large Fab 
Composite 
Supplier 
- 
Root 
Description 
of work order update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or non-conformance 
Chief Eng 
Description 
Date 
Verification 
QC Inspector 


Design 
- 
Doc/Data 
- 
Equip/Tooling - 
Handling/Pre 
- 
Material 
- 
Operator 
- 
Offset/Setup - 
Process 
- 
Supplier 
- 
Training 
- 
Transport 
- 
Unapproved 


FAULT CATEGORY 


Landin..LGear 
- 
General 
- 
r- 
- 
Bending 
_ 
Bend 
_ 
Folio/Program 
Outside 
Dimensions 
Pressure/Forced 
- 
f- 
- 
- 
Centre Not Concentric 
_ 
BOM/Route 
_ 
Grain 
f- Over/Under tolerance 
- 
Set-up 
- 
Cracks 
_ 
BrOken/Damage/Defect 
- 
Hardware 
f- 
Part Incorrect 
- 
Temperature/Cure 


Crimp/Kink/Ripple/W ave 
Burrs 
Inspection Incomplete/Unqualified 
Part Lost/Missing 
Weld 
- 
- 
- 
f- 
- 
- 
Cuffs 
- 
Contamination 
- 
Instructions 
Incomplete/Unclear 
f- Part Moved 
_ 
Wrong Stock Pulled 
- 
Crushing 
- 
Countersink 
Misaligned/off 
center 
Positioned 
Wrong 


nOther 
- 
f-- 
- 
Heat Treat 
- 
Cut Too Short 
Mislabeled 
Power Loss/Surge 
- 
~ 
- 
Inspection 
Strip in Tube 
Drawing 
Misread 
- 
- 
- 
Marks/Chatter 
Drill Holes 
Off-set 


Turning Sequence 
- 
- 
Finish 
Out of Calibration 
- 
- 
- 
Wave/Twist in Tube 
Fit/Function 
Out of Sequence 


H:/FORMS/Quality 
Assurance\approved 
QA/NCRWQ 
RevH 
• 
•• 


DESIGN 
DRAWN BY 
DART AEROSPACE USA, INC. 
m:mI 
PH 
PH 
PORT HADLOCK. WA 


CHECKED cT4- 
APPROVEDJ4I.- 
DRAWINGNO. 
REV. A 
03490 
SHEET 1 OF 1 


DATE 
TITLE 
SCALE 
06.01,04 
CROSS BOLT SPACER 
N1S 


A 
I 
06.01.04 
NEW ISSUE 


DDl 
•• 
3 D85+ 
0 
. 
OJOI 
' 
-0.000 


ID 
C 


j-- 
- 
--- 
--- 


- 
- 
~V 
1-- 
- 
--- 
--- 


o.oso 
X 
4S' 


WALL 
•• I- 
CHAMFER 
(1YP) 


------ 
-03490 
1'1-3/-5 -CROSS. 
BOLT-SPACER 
-PARTS - UST_ 
.._- 


PART 
00 
WALL 
10 
MATERIAL 
SPEC 
NUMBER 
- 
(REF) 
- 
i 03490-1 
0.500 
0.049 
0.402 
M6061 T6TO.500W.049 
1- 
0.080 
0.591 
M6061T6RO.750 
i 03490-3 
0.750 


'I 03490-5 
0.313 
0.058 
0.197 
M6061T6TO.313W.058 


" 


o""j 
~- 
- 
. 
<:) 


, 
; - 
. . - 
- 
-z 
. 
03490 
1/-31 
5 
CROSS 
BOLT 
SPAGER 
- 


(OO-A-200j8 
OR 
OO-A-225j8)~~f- 
- 
~ _ 
- 
. 
1) 
MATERIAL: 
ALUMINUM 
6061-T6 
:: ~ 
?l 
ALL 
DIMENSIONS 
ARE 
IN 
INCHES 
o 
- - ~ " 
-, 
--~ .; g ::. ~. 
3) 
TOLERANCES 
ARE 
PER 
DART OSI 
018 
UNLESS 
OTHERWISE 
NOTED 
-D'S. 
-; ~ 
~r- 
['JY 
R~~~.~i5D 


, 
Copyright 
@ 2006 
by 
DART AEROSPACE USA, INC, 
THIS DOCUMENT IS PRIVATE AND CONfiDENtIAl 
AND IS SUPPLlE.D ON "THE EXPRESS CONOmON THAT IT IS -NOT TO BE USEO FOR NfY -PURPOSE OR COPIED 
OR COMMUNICATEDTO ANY OTHER PERSON WITHOUTWRITIEN PERMISSION FROM DART AEROSPACE USA. INC. 


• 
.' 
• 


--' 


'"uART 
DQA: 


QA Closed: 


Date: 


Date: 
WORK ORDER NON-CONFORMANCE 
/ UPDATE 


Work Order update only n 


AEROSPACE 


Work Order: 
DISPOSITION 
AGAINST 
DEPARTMENT/PROCESS 


Part No, 


NCR No, 


Rework~ 
Scrap 


Use-as-is 


Suspected Unapwoved 


Skid-tube~ 
Machining 


Thermoforming 


Large Fab 


crosstube~ 
Small Fab 


Finishing 


Composite 


Water Jet~ 
Prod. Eng. Coor. 


Rec/Store/Packaging 


Supplier 


Englneering~ 
Quality 
I, 
Other 


Doc/Data 


Root 


Cause 


Design 


I-- 
Equip/Tooling I-- 


Handling/Pre 
~ 


Material 
f- 
Operator 
f- 
Offset/Setup 
f- 
Process 
- 
Supplier 
- 
Training 
- 
Transport 
f- 
Unapproved 


Date 
Step 
Qty 


Description 
of work order update 


or non-conformance 


Initial 


ChiefEng 


Action 


Description 


Sign & 


Date 
Verification 
QC Inspector 


General 
Landi~Gear 
f- Bending 


_ 
Centre Not Concentric 


_ 
Cracks 


_ 
Crimp/Kink/Ripple/Wave 


Cuffs 
- 
Crushing 
- 
Heat Treat 
- 
Inspection Strip in Tube 
- 
Marks/Chatter 
- 
Turning Sequence 
- 
Wave/Twist in Tube 


- 
_ 
Bend 


BaM/Route 
- 
Broken/Damage/Defect 
- 
Burrs 
- 
Contamination 
- 
Countersink 
- 
_ 
Cut Too Short 


Drawing 
- 
Drill Holes 
- 
_ 
Finish 


Fit/Function 


FAULT CATEGORY 
- Folio/Program 
- 
_ 
Grain 


_ 
Hardware 


_ 
Inspection Incomplete/Unqualified 


_ 
Instructions Incomplete/Unclear 


_ 
Misaligned/off 
center 


_ 
Mislabeled 


_ 
Misread 


_ 
Off-set 


_ 
Out of Calibration 


Out of Sequence 


- 
Outside 
Dimensions 
- 
_ 
Over/Under tolerance 


_ 
Part Incorrect 


_ 
Part Lost/Missing 


_ 
Part Moved 


Positioned 
Wrong 
- 
. 
_ 
Power Loss/Surge 


- 
Pressure/Forced 
- 
_ 
Set-up 


_ 
Temperature/Cure' 


_ 
Weld 


L.- Wrong Stock Pulled 


nOther 


H:jFORMS/QuaJity 
Assurance\approved 
OA/NCRWQ 
RevH 
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